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Introduction and Background
The National Academy of Engineering forecasts that engineers and technologists will continue to operate in a rapidly changing innovation environment 1 .This is compounded by globalization of economies, diversity of social and business groups, multidisciplinary research trends, and cultural and political forces. Engineering systems are of increasing complexity in energy, environment, food, product development, and communications 1 . Hence, it is imperative to introduce engineering and technology practices in undergraduate education, where students can experience the iterative process of designing, analyzing, building and testing. There is a growing importance for engineering practice, but the engineering profession seems to be held in low regard compared to other professions and industry tends to view engineers and technologists as disposable commodities 2 .
Industrial Engineering Technology prepares "graduates with the technical and managerial skills necessary to develop, implement, and improve integrated systems that include people, materials, information, equipment, and energy 3 ". To do so, a typical Industrial Engineering Technology curriculum provides widespread knowledge in problem solving, management of resources, and process planning. The specific ABET ETAC student outcomes for Engineering Technology are 4 :
a. An ability to select and apply the knowledge, techniques, skills, and modern tools of the discipline to broadly-defined engineering technology activities b. An ability to select and apply a knowledge of mathematics, science, engineering, and technology to engineering technology problems that require the application of principles and applied procedures or methodologies c. An ability to conduct standard tests and measurements; to conduct, analyze, and interpret experiments; and to apply experimental results to improve processes d. An ability to design systems, components, or processes for broadly-defined engineering technology problems appropriate to program educational objectives e. An ability to function effectively as a member or leader on a technical team f. An ability to identify, analyze, and solve broadly-defined engineering technology problems g. An ability to apply written, oral, and graphical communication in both technical and nontechnical environments; and an ability to identify and use appropriate technical literature h. An understanding of the need for and an ability to engage in self-directed continuing professional development i. An understanding of and a commitment to address professional and ethical responsibilities including a respect for diversity j. A knowledge of the impact of engineering technology solutions in a societal and global context k. A commitment to quality, timeliness, and continuous improvement
The emergence of non-traditional education providers (such as online and hybrid) poses challenges for US higher education institutions. To remain competitive, US universities should re-adapt the way education is delivered, and develop curricula that meets the core competencies required in the market place 5 . At a time when local, state, and national resources for education are becoming increasingly scarce, expectations for institutional accountability and student performance are becoming more demanding. There is a need for more educational innovations that have a significant impact on student learning and performance 6 .
At least 6 members of an engineering technology department's industry advisory council at a University in Louisiana approached the department with a need to develop a new course on project management. The university administration showed support to develop a new course, and it was offered for the first time in less than one year (Fall 2015). According to long term projections for industrial production managers, the need for managers in industrial situations is 2170/year until 2022. In the Louisiana Workforce Commission's Five-Star Jobs listing, there are approximately 300 advertisements for supervisors, inspectors, controller, and industrial technician advertisements 7 (accessed on 7/14/2015). With this new course, it is expected that graduates with an Industrial Engineering Technology degree will be able to fill a number of project management related positions.
This research takes a pragmatic approach to develop a course on technical project management to be used as an elective for an Industrial Engineering Technology Program at a University in Louisiana. The paper proceeds by discussing the method used to carry out the research. After that it provides a summary of the results. The paper concludes by a discussion of the key findings and provide directions for future development of the course.
Method
This paper uses a case-study approach. The curriculum of an Industrial Engineering Technology program from a university in Louisiana is selected. A faculty team of the Engineering Technology department reviewed the university documentation and catalog information (including course descriptions and dependencies, course syllabi, course competencies, and course assignments) to develop a curriculum map in flowchart format. The faculty team studied the body of knowledge provided by the project management institute and researched similar courses on project management available nationwide. The analysis revealed the topics to include in a new course on "Technical Project Management". Finally, the department faculty worked with the industry advisory group and the institution curriculum review committee to establish the new course.
Results and Discussion
The selected Industrial Engineering Technology program has both major and support courses to prepare graduates for technical and supervisory careers in a variety of industries. The program combines technical knowledge with communications skills and teamwork to provide the flexibility needed in today's rapidly changing marketplace. Figure 1 motion economy; development of ratings, allowances, standard data, formula construction, work sampling, wage payment and performance training.  Material Handling: Material handling as related to manufacturing, warehousing and distribution centers. Topics include methods of movement, storage, inventory control, and retrieval.  Engineering Economics: Principles and applications of economic analysis presented through engineering-oriented examples. Introduction and definitions of economic factors, analysis methods for evaluating alternative choices, and decision making tools for realworld situations.  Manufacturing Facilities: Study of the planning processes for facilities location and design, material handling equipment, and manpower requirements. Analysis of production line requirements, assembly line balancing, and automation.  Quality Control: Methods and procedures employed in industrial quality control, theories of measurement, error, prediction, sampling, tests of significance and models.  Manufacturing Processes: Design, economics, and control of manufacturing processes.
Methods engineering, job shop and automation practices; machining and fabrication processes.  Elements of Occupational Supervision: Preparation, training, and problems of the supervisor.  Project Design I: Principles of project management and engineering economics.
Development of proposals for senior design project.  Project Design II: This is a capstone course for engineering technology majors. Students will work with a professor to design a project that reflects several aspects of the student's curriculum. Group work. Students will prepare a written project report and give an oral presentation.
The project management institute defines project management as "the application of knowledge, skills, tools, and techniques to project activities to meet project requirements 8 ". To do so, project managers need to be proficient in managing the various project stages 9 : 1) Initiating 2) Planning 3) Executing 4) Monitoring/Controlling 5) Close-out Several universities nationwide have courses on project engineering and project management, such as Texas A&M, Harvard, Carnegie Mellon, and University of North Carolina. Table 1 provides a summary of some surveyed courses on project management (as an example).  Understanding of projects, their formation, and followthrough.  Understanding of the different types of project-based organizations  Understanding of project management tools.  Dealing with real-world problems and the people associated with them.  The ability to transfer knowledge gained in this course to a production work environment.
As a result of reviewing the body of knowledge provided by the project management institute and similar courses on project management available nationwide, the selected engineering technology department developed a new course on technical project management that discusses the following topics:
